Section ofObstetrics and Gynecology 185 adrenaline. Fortunately these variations in foetal heart rate were short lived and all infants were unaffected at birth.
Continuous caudal analgesia is a form of regional anmsthesia in which insensibility to pain is produced by the administration of a local anxsthetic solution into the extradural compartment of the sacral canal via the sacral hiatus. It fulfils the requirements of being safe, inexpensive and easily administered. It provides the maximum relief of pain for the mother and has no detrimental effect on the baby. Contrary to what some observers believe, Cibilis & Spackman (1962) have shown that it does not affect the duration of the first stage of labour, although they agree that the second stage is prolonged. Hingson (1949) sums up the third stage by saying 'third stage complications are conspicuous by their absence'.
Pain and distress can berelieved dramatically by caudal analgesia and are major indications for its use. Its value and safety have been proved in the following:
Group A: Inco-ordinate uterine action. Persistent occipito-posterior position. Maternal distress. Trial of labour. Primary cervical dystocia. Group B: Severe pre-eclamptic toxaemia. Eclampsia.
Group C: Premature labour. Dysmature baby.
Group D: Associated medical conditions. Cardiac, diabetic and pulmonary complications.
Technique: Caudal analgesia is not employed before the patient is in established labour, experiencing strong forceful contractions with the cervix two fingers dilated. The technique used at Oxford is a modification of that described by Galley (1950) . The surgeon scrubs, having first examined and noted the position of the sacral hiatus. The patient lies in the left lateral position and her back is prepared with flavine in spirit. The sacral area is covered with a sterile towel with a central hole 3 in (7 5 cm) in diameter. The sacral hiatus is sought, using thumb of the left hand which then acts as a marker. The Hingson & Edwards malleable needle, 18 G x 3 in (7 5 cm), is inserted in front of the left thumb at an angle of 90 degrees to the skin over the sacrum. A distinct 'give' is felt as the needle pierces the sacrococcygeal membrane. The angle of thrust is then changed to 40 degrees and the needle gently forced into the canal. The stilette is withdrawn and an aspiration test carried out to ensure the needle has not pierced the dura, because a hole could remain patent and convert what was meant to be a caudal into a spinal anmsthetic. It is better to abandon the technique if cerebrospinal fluid is returned unless delivery is imminent, when 1 ml, one-twentieth of the therapeutic dose, can be administered and the delivery carried out under spinal anmesthesia. Should the needle pierce one of the numerous venous plexuses which abound on the anterior sacral wall, this is no contraindication to proceeding, provided that the needle is withdrawn 0-5-1 cm until no further bleeding occurs and no blood is recovered on aspiration. The operation can then be continued. If the needle is inserted superficial to the sacrum an air injection test using 10 ml of air will reveal surgical crepitus under the hand held over the sacrum.
A length of polyvinyl catheter 1I times the length of the stilette is introduced through the needle and must never be withdrawn, even partially, with the needle in place. This can cut the catheter and result in a segment being broken and retained. The needle is then withdrawn over the catheter held in situ. A 2 ml test dose of local anmsthetic (1 % lignocaine in 1:200,000 adrenaline) is injected and during a waiting period of five minutes the patient moves her legs on command. If at the end of five minutes spinal anaesthesia, which would manifest itself by inability to move the legs, has not been produced, the catheter is extradural. A therapeutic dose which varies between 16 and 20 ml, depending on the height and weight of the patient, is then administered. Caudal analgesia usually takes 10 to 20 minutes to become completely established and lasts on average for 2-2j hours with lignocaine in adrenaline, after which its effectiveness begins to wane and the patient again becomes aware of contractions. Repeat injections of 16-20 ml are given as required until the termination of labour. A new anesthetic agent, bupivacaine with adrenaline 0 5 % (1-butyl-2',6',dimethyl-2-piperidinecarboxanilide-BPD) has been found to have a longer effectat least three hours (Yates & Kuah 1968) .
Complications: The following may occur: (1) Interruption of labour. (2) Maternal hypotension.
(3) Production of spinal anasthesia. (4) Technical difficulties, e.g. absent hiatus. (5) Production of convulsions; rapid injection of therapeutic doserapid rise in CSF pressurecould cause convulsive seizure (Cheng 1963) . (6) As with any operative procedure there may be complications but at Oxford no major setback has been encountered in over 4,000 women delivered under caudal analgesia.
Contraindications to caudal analgesia: These are listed as follows: (1) Severe shock. (2) Local infection or skin irritation at the sacral area. (3) Previous laminectomy (profound relaxation may give rise to disc protrusion in these patients). (4) Central nervous system diseases. (5) Blood dyscrasias. (6) Where the means of combating complications are not readily available, as for example on a 'flying squad' call.
Personal series: The total number of caudals attempted was 303 of which 288 (95 %) were successful and 15 (5 %) unsuccessful.
The only complication of note in this series was one toxic reaction to the local anesthetic. There was no maternal or foetal death and the commonest complication encountered was maternal hypotension which was easily rectified by turning the patient on her left side and changing the couch to the Trendelenburg position. I have never used hypertensive agents.
By the judicious use of this technique and absolute adherence to the rules laid down, this form of analgesia surpasses all others in the field of obstetrics from the point of view of maternal and perinatal mortality and morbidity. It could be the answer to the prayer of Benjamin Rush who is reported to have stated in 1819 that 'there is a need for a medicine which would suspend sensibility altogether and leave irritability or the powers of motion unimpaired and thereby abolish labour pains completely' (Bosomworth 1964 ). An experience of over 4,000 anesthetics at Oxford suggests that this technique fulfils these requirements.
(Westminster Hospital, London)
Epidural Analgesia
We have been using lumbar epidural analgesia in labour at Westminster Hospital for the past fifteen years. In the three years ending on March 31, 1967, 214 patients were so managed, approximately 10% of patients delivered during this time. Of the 214 patients, 162 had extradural analgesia as an elective method of pain relief, the remainder when conventional methods of pain relief failed.
The analgesia produced by this method was successful in 199 out of the 214 (93 4%). Failure of analgesia was in most cases due to failure in technique.
When the method is used in normal labour, a polythene epidural catheter is introduced into the epidural space with a Millipore bacterial filter unit attached to the distal end. If labour is definitely established and the cervix 4-5 cm dilated, the first dose of local anvsthetic agent is introduced.
The 'one-shot' epidural has virtually been abandoned, because the duration of analgesia required can often be wrongly predicted and because it is less effective in blocking S.2, 3 and 4.
